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(54) [%9!0>«ft] ff^ffiSSB, <E^§m£ff . £<fctfM^JPl£& 



(57) [gft] 

©l»SttSliT'*-ofc„ 

v;l^^xy^XfgMMSg[5 1 4 F 
M^$IH 2^?.£0 3>,i-°v ; -y hft^l 3fc*fLTv;l> 
^X/^X^ffiMTT^JI^SfiU tBW1^2 l££ 
J3cf3„ ccilit iftcny^^ Mi*§- 1 3 £M 
£<0(±l^fi^2 l ©Ki^g^Hc&t-^VTTyl/^KX 
X-rX^UJU n^>-. ? hfi^i 3£Ms£«„ 
v;l/^;\X^tiBg|5 1 8tt. S^-£-l 7tfet^>T 
?;l/f;Ug|I%«(fi U * ©EHlcfc^Tv;^ >sx 

y y xfgM^ngp 1 4 ofad^^RT'rswtfl^ 1 9 * 

WW32 0fc»? o «gg|3 2 0tt, v;l/^XEfi3 
T- ■=? - / n X 7 XffiMMSgP 1 4A^©ffitiff^2 
1 ^-nW©EP^T't±FM^jSg|il 2*P.(Bj]Jft 
Sny^'v hfi^ 1 3^X^1^^1515 2 2 tA*t 
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[li*ig i ] A^fi^jgtSfcsLrits^fi^*^ 
r ^ / -t x^i/s^iia^^ tuts / 4 ximmmm 

a, 

IB A* {§^£M8? Til? y 7° U v ^'m }c 5 Ml B 
^BA;Wi^©&jg£i®£©>jt3&W yy'J y^tts 

y-rx^tB-t^ct^Mfrsi^i tiE«©{i 
[11*313] Mtayi'XfgigcjiQagPte, buIba^i^ 

%F/tS©-9- y 7 s 'J y »to^T ¥/iftT S ¥if 

¥» ftft^MfBA^fi^tc^Lrjaffi^tf ? c 
i:T31S*il 1 Sfca2tfE«OM^*D.aSBo 
[!*« 4 ] Sufgy -YXffiSEJQaSBtfettSfflfEA* 

z>mMm i fre, 3oi^i-"n*HcEtgfoM^Ms^B„ 

[S*J15] Sff^nfeFMSM^^fetlc FMi 

last, 

Sfi? tifcfjffi f MS-fi fl^tfe^r^;bf-Ax y ^ X 

MBfi^MllBlHi, SuIBFMfapfl^A^fl^tLT 

il+i- y 7" >J y y ^<o*3iHA* B^oss t IS © y 7° 
v yy^tc**wssatEai73<i^o3aa©g!ymsflDi8Bfii 

BuiBy-i'XA^ttisnfcii^tc, mvyyvy^ 

[H*Ji6] MBfi^&yi^ tuE/-fX{gs5&ii 
siuc «■ « tut b A^{l^o^sci«a*^ huIb xtiim 



[11*117] A^fi^©^a*'A^<gft1-5»1^ 
ttfflU ^OWBBtRt), MBAAfl^^LTy-rX 
%«TSfc46©7-f 'J yy'&g^MLTtBfrfl^ 
% &g-r « c t *w« t-r a ft mmji a. 

[!i*iS8] tufB7f ;i/*y y^jaaa, ii+fyxu 
y ^"B#cofijfBA/3fi^©^S 1 3!£<?)+t-y 7"U > ?'fl#l;: 

ZZW&t ^"511*11 7 £C*0<i^fflB!^o 
$1afcMBOT^tte^TWI3A^{M^tijfB7-i';b^U 

y ^ftM^fiss ns c t t -r s i*n 7sttt8 

[0 00 1 ] 

su wicyi'X^tBLrfSM-r^^Miiss, m 

[0 0 0 2] 

ra*©sra &mm&E<D&mmc%m-ztiz l FM%: 

&nmm<VB& ztommynfr z ©m«©sw^HLr 
^^^/^yy-rx^'^-rSo c©-r;i/^^7>y-rx 
i±, Sliftfc <k -3 r EM* ft/c fflgfifi#S€7 yft 

30 ttffiii^ tc te? Lri:^iS©-si5^s*f^^ iotK 

[0 0 0 3] FM^te{fe©mp{f^©-7^^yy^x 
^ItSfS^gfcLT, v;l/^y^xy^X©^KF^ 

S^mi 2001-36422 ^S^^trCI^ 

[0004] s/t, xf u^^fc&tt^fc&^y* 
^©yj-gtS^lM'rsXxy^/ -rX'ny Fa-;l/ (S 
NO ^ N »SiSfi!KJ''&^*-r5M>r*«y FayFn- 

fcisattic^vi/^x^ i-*t>*,yyx* ! iin5 
A\ ii©y-rxa«fi)cfiSt^TS5 l - 
L + Ryi , yfi^is)ctc#b<im^^i6, snwh 
so c c icisfflata-r/b^Nxy y xcfgM^s^fe 
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So 

[0005] 

> -YX©gJtt t^Tli> snc^hcc £+frtc 
*iJAH*TfeIfilg!3&/'f X*«9g-r5^-&7b<fe5 0 - 

[0 0 0 6] LftttiflteS^T&^ftfcfc 
©T\ ?OIBtt, /YX'^^ttiLTfgM'tSiltOT- 

^sfi^aaffifoatttsSo Sftgij<oswa, fm 

[0 0 0 7] 

[»S£fl? mt a fc * © £g] ^fgs^cT) $ § n^afi^ 
SfLHSHfcH-rSo c©g®ti, ATjfl^MSS&SL 

ra*fli^t<fe«-rs/-fXffiit«ifflaiJ*atr. me/ 
-YX{gB&ysgf5i±, ii-y-y^'j yXB#©fufBA;>j{i^© 
3£siiii§:£©-9-yXu y^m^tsiufEtb^fS^©® 
fi©g#F/i5g©IMt£S;t 3 frSfr^M^ LT/ -Y X£ 

[0008] mtimmt. xtimmctiLxy^x&s. 

1 1, / -y Xtffttbs nftfr o fti§-&a, A^fi^fcjis 

n&i->©T*atfjii*§tt atmi t pi lts 
s 0 A^jfi^fccfctftB^fi^^sw, ^necfi^© 

ft&gJiiT&oT&.fcK i!?£«A*{!^©$5gi:jji£ 

©/±s^fi^©^s©go^*s>g;i¥fffi-r5i^fcffl^e>n 

/ttx.(fl^©t,«4fi^©^©IBH^-t- 
# KSx. 5 A* ? * t oflic ^ ^ nT & J: (,\, 
[0009] fOI3S»W£glHi, if+ryXU y^B#©S"j 
fEA*fi^©^gi: ®£o«itffl'9- y 7 s U y Xb# fcfctt 
3M2lii73fI^©®fi©^tiTtit©Mft;£SffiU e 

-YX£^£BLTkJ;t\ fci^tf, ii-y-yX'jyXRfn 
coA^fi^©^gx (n) tw^-?w>m<nmtjm 

7b^©WSi:, JlUyXu y^Bf n©A7jfI*§©Sit 

x (n) t2-9-y7°'JyySfj«m^fI^©^y (n- 



mV-y/V y^ft nCQA2jfi*§©3££x (n) 

7°'J y^HuOtBTJff^^Sy (n-3) £©Sfttffg 

L. /YX©fg£©^*$;&&tBLTt> m 1 ©Hfg 
A , H2©l{iB. *J;D"^3©ISflC(±C©JllS»cA^ 

[0 0 1 0] fflfB7^X{gMSaJIg(5ti, BuiBA^rtl^* 

fiffS©-9- y 7° y y y^k^T^r* fkf %>¥m<mm 

io rUt^CBUlBAAfl^tc^LT^a^rtToTtxti,^ ffj 

£#£J8i^TMfE A*{l^©«Jiifej£fr£:lf 5 C t 
iaD, afifEA^i^^ifftLTkJ:^, 
[0 0 1 l ] aulBffl^^Igpa, HufB/^XfSMMSSB 
tfcltSSuEA*-ff^(7)^©Ms^?:iufBA*fI^© 

A,r-fe<fc^„ ig-9-yX'j y^a#©A^fl^©^ji[©Ma 
20 ^£!£©-y-y7°y y^Bf^AWi^c^SF^t ttcts 

[0012] xmnomvimmtem^gimmic®? 

IE F M^Bitic^T^i/^x/^Xcpg^Lds 

P B 11i © ffi * tuf Eft ^#U!g[W fffj LT ^4 ^ 
30 Sm±M!BF M^lfl^^X-rb^-flpLTIlS^I-^X-r 

u^-faii^t^^tfo tufEfi^iaagcti, mmvumm 
mmtktimt LTSaMaLTtbtifi^^^js-rs 

/YX'fgSMgP^-a*. MfByi'XfSM5!Lffig|5(±, M 

■9-yyy y^ctufEA^i^^atiiSc-y-yT 1 '; 
y^a#(cte{tSMIBtB7j{f^©^S©M*^©lfi^ 

©ItifBA^l^^MSS-tirTil-ttyXyyyBftc^WS 

saissns, #^ica*<s Tbo^Pf tj&y-r x©^s 

[ooi 3 ] *fg0J5<7)$ 5teS(l<oMlflliil#*Qa*&fc 
[ii-r5 0 c©73?£tt, A*fi^©?as^At<$ft-rs 

/ Y X^fgMI" S tz tb © 7 )l $ U y ^mS^SS 1/TfcB 

^fi^Mfig-fSo h5IE7 w ;i/^»u y^msti, Ji-y-y 
xu y^Bf©BSIEA7]fl^©^jStjl£©-y-y7 p y y^' 
s# ictett 5 flu!BflJ*fl^cD^Jt©a^ y X 'J y 7"'c" 
so t\cmm&LT, mti^iTm^omm^m^m^ 
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[0014] Mfay-YXo^Ldsww^ttj-rsffl 
joaxs^s?.^*, BufatuJaHxgicfc^T&ajs 

nfcMEJfi^t&^TMEAftfi^cjjijfE? * ;U* D v 

ttss ns / -r xcfg^^t^d-rn*^ ct t/^c i 

W^ttfc'CJ<^gfiiS!!b'&sn50T\ iHf^*iS-5 10 

[0 0 15] fc*5, W±©«/i!®ig<Dffift©ffi&-£*> 
■£> *f§B^£DSii^^?S, &8> ->X-r2J5;fc'©fflT'S 

[0 0 16] 

hxy Kgpicfe^Tft'HHifilfe (IF) ff-^ 

i o\c%8iZft.z 0 FM&mvi zi±coi ?@m 0 

[00 1 7] ft^Magf52 4 FM&i£g|5l 2frf>£ 

mmm^ 1 At, mmmzfei® 1 s t , ^ggp 20^ 

-afro 

[0018] v^f-^xy-YXfgigjjaagpi 4ii, n> 

t°iy-y \-mm 3\cfct LT^bf/«/Y XfcffiMTS 
^©^©MSMii^j&tSSLTs tti^ff^2 1 30 
^•TSo Ms*i§5£35l 6 ay^»H^i 3© 
jSglckfc-^Ts ■v;l/^/^xyi'Xf£^ffig|5 1 4t 

&f^wMimx'm^n?>mmmi 5 

'ix/ jximwmffl 1 4(c^oas^i 5«:k^t 

<5>o 

[0 0 19] V^/NX^tB^l 8t±, ->^t;U^-^ 
-1 7 Sy-^-iH^) OACfi»ttW 

[0 0 2 0] #J@g|5 2 UH V/Wv-\X&tBg|5l 8*?) 

t-(±, v^/^xy-i'Xfgigtsaagpi Afrt>m&wmk 

Hg-C'tf:, F MISSIS l 2^e>tt)7a?nSny*i/7 hit 
^1 3%XTU*(aSB»2 2fcA^-T5J;-5t, xfl/ 

*«!l§|52 2©A^ff^2 3(Otr)g»^tf i„ Xfb so 



*aHai2 2li, Aftf§^2 3£Xr WSlLTt- 
[0 0 2 1 ] V^fv^X/^XfgMJHISSl 4 

[0022] g#fttS8R3 1 a, if+i-yyu yd?micts 

hf^^mtintzziyf^jy vm 1 3©jii|istiis^ 

-tyyjy^t<:fc^5tB^ft^2 1 <Dffi&<Dgft%:y- 

y-?vy?£t\mm%. a»ws*32«, asm 

J; "9. ^^/^xy-rxo^o^^tBL, xvi^ 

/^Xy^X^fg^LT^Sl-a-t, MsMS^3 4©fF 

So ws*&agP34t±, jsg^issgaB 1 6*^i^n 

So 

[0 0 2 3] WS^ 3 6 a, g^W^gli 3 2 ?>4x. 6 

ft* ^{§€3 7»ct t-^fi^-r, ^xy-YX^fg 

^LTt/^t/^^cii, Hl^i 3£\ 

^xy-rX7b^^LT^S^-&t{±, M§#P!S[53 4 

t<t DMs5aasnrc{i^3 s^tu^t-s ot^c tu^i 

^2 Hi, S5t^gB2 0^LTXr^anai2 
2t^Stl5„ Sfcd©tH^|#^2 lO»IC0fflti. 

[0 0 2 4] 03 (a) , Cb) tt, SS^IgSgSl 6 

ommmm^T'&z. H3 ca) ©ntg^-ea, a^j 

Ztifzuy$i/y him 1 3 l±»MWtBg|i 4 0 

t, stags 4 6»C«fct)S»t©g»A^ff-|f3nT, 
1 5^H57JSn5„ 

[ 0 0 2 5 ] 0 3 ( b ) tMa^lS^fi 1 6 ©gijoais 
miS.*™?. A±l2ftrcziyt°i>'-y hmi 3lCttt% 
«fi^fifO*tHSP4 0fcJ;tf;l/-y7^;U^4 2CD®aa0 
3 (a) t|S)«IT'fe!3- ; e<Dtb*fItiiJ5-y^4 8£J; 
D M^iBaWS^^tfc^, 7 L -7;l/#SSgB 5 0 Ic Kf} 
t tl S 0 :r-7;U#?a§$ 5 o tt jg(@ ffi fcHg**2*JS^ 

lt/;f-^^#It5 C 1 1 i D . WIA 1 5Ma* 1 
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[0 0 2 6] K±©«/^c<J;&FM§{i=gSt<:j;§v;l> 

h<hH6^SEJ9€> »77?:#I L&tf § 0 
[0 0 2 7] @4(±, TM/U^HiiW/Uy^ 

-r^^T./^xo^Km^mtz (s i oo) o 10 

?7 7li, ny^yH^l 3 ©jfifltOB^Mil^ 
LT^S. EH6 0, 61, BZicfcVT^l/f'Wy 

c <o £ •? % x y^ o - ytc J; t) S ? n § th$z Wft 

[0 0 2 8] H4CK9, T^^XEHjtflaHiSnfc 
(S 1 0 0 cOY) , v;U^^x^aj35 1 8«tjj@ft 
*§1 9£3Jgg|32 0t^x.?,CttJ; t ), 2 o 
f XfgMMSgP 1 4 cOfffJ^^Bj-rSo v;l/9vSX/Y 
Xf£«jaag|5 1 4t±, T^^/^XKPiBt^^T, 

mzm-t (si io) o T;i/f-/^xEH^7-rnff, 

St/7f7 7S 1 OOfcgD, v;l/^X&tB.g|$ 1 8t 

A%2ns„ 

[0 0 2 9] I5(±, 140XT77S 1 1 0COv;bf- 
'U7^ XffiSS&S© Pfflft KiW I" 3 7 a +• 

-hrsso ^bf^x/^x'fgMMgfn 4cog^ij 
3 2 li, n y,t°y' 7 h If ^ l 3 y 7'J y?L 

T, tfyXUy^fcJnlcfcttSAftli^X (n) 
5 (S10), >^"B#giJn©A*fI^X (n) 

MmY ( n ) fTSfc, S#W£»3 2li, A*KI*§ 
x (n) t, l f-yXU y^'fy, 2^y7'jy^M, 3 4 0 
y-yyvysfffiomtiimY (n-n , y (n- 

2) . Y (n-3) t®£ft%Zti?tm*?Z (S 1 
2) „ se.fcg^WSSB3 2tt, iineffliaww 

^ni^^x/^xzwuhirz, cs 1 4) o 

[0 0 3 0] CCW^tt, #fD^j£*</£t>jl^if-5 

frfciwr s c t TiT^nSo 

I X (n) -Y (n-1) I >liA ■ • • (1) 
I X (n) -Y (n-2) ! >gffiB ■ • • (2) 
I X (n) - Y (n-3) I >lfiC • • • (3) so 



[0 0 3 1] COfiJSlc^tJ^/^/Wl'X&s&tHJ 

K m £ L: fc C t ! c J; S y X A 5 5S £ L T ^ S E F^ 8 0 , 
8 1, 82t, /yx"tf#g£LT(,>&^T§c&ff*l©e 
Pal 7 0, 7 1, 7 2, 7 3 t^tt5„ 

X£R§*£f sfcjbictt, -?j\y^^xm.mict3if^mwis. 
[0032] @8tt, tu^&tf-^MtB-rsfcfcGDg 

Oy^T#£iJnt:f5tj-5A7Jff^X (n) OgifgA^IE© 

HoA^r, iii(D-9-y7Uy^(Dffl73fa^t:©S^fp 
fffi-f s c t tc<t ^ w^T § „ ilg©t>-yX U y yif ©te 
ft fi*§& , -re t &s (cjsct WAtimtfte s nfcfio 

ff^T'feSA^, ^titit$5LT, *f.«&ff^cQj»I© 

fl^X (n) l±iillg*tf-^fcaBSt«T'^5o 
[o o 3 3] Ji£©+fy7'J y^Hft LT, ±13©^^ 
5$ (i) ~ (3) T-t±, 3V-y/v ym^vnihtim 

^Y (n-1) , Y (n-2) , Y (n-3) ^ffl^ft 
A\ $e,t#j<0+t-yXV y^B#gij03tH7]fI^?:ffl^T, 
^cDM^W^^ffoT fe «fc < , iffit ] -9-yXU yfm 

(DtiitlimY (n-1) (0*%ffl(,^g»!pJ^fToT 
[0 0 3 4] msicm*), ^*iJ5Sg|5 3 2 li, ±fid 3 

■oio^m^ (i) ~ o) ^fn*>t>ioT't 

j^SfS^-a-, v;l/^^xy-YXTaBStlUKL (S 1 
4(DY) , SS^SSI53 4ti, ^yXUy^"Nf^iJn<DA 

Wi^x (n) (cWLT^©ST-gsnsHaffla^tT 

l\ tti^ff^Y (n) «rta*f3 (S 1 6) . 
[0 0 3 5] Y (n) = o X X (n) 

1 5T'St), OWiil JafficoMtttZo 

[0 0 3 6] g»|lj^g|5 3 2 t±, 3^C0^S ( 1 ) ~ 

(3) O^-fntlSL^l/^^ vyl/^/^xy-f'XT 5 

a^i^WifL (s i 4©n) , MaMagi53 4i±, & 
dSOJ;^(c, ATjif^X (n) tciiaMa^SSS*^ 
T-?-©SStti73fI^Y (n) (SI 
8) o -r&fr*,C<Dl§£\ Y (n) =X (n) T"SS„ 
[0 0 3 7] ?^f/U7^ XAt'^A^WSlCfefco 
T, 3O0^S (1 ) ~ (3) fC^SSl, S2, 

n 3 ohm a, b, c&'mnmc&mfti&cwifezft 

So ±fBT'l±3O(0^lFS (1) ~ (3) <D^-ftlfrU 

(1) ~ (3) Ol&iLVii&<0&JS.<Dl8}.ft-&t)-&lc£.9W 

3OC0^S (1) ~ (3) ©UK M2, H3d6|fg 
A, B, Ct-3^TA<B<C^fc-rM^^L, 



9 

[0 0 3 8] 15fcI^T 1 ^tjSDr+j-vyy 
B#^iJn©A±lfi^X (n) ©MKWltf&ffnfc^ "9 
v7<) y-y&Mni? \ is? v *y h Ztl (S 2 

o) , ^iw^T.; j ximmmwL&Whmwztx 

S (S 2 2) „ #±^#CD6l|Stt, ^;U^Xt$fc[Jg|5 1 

m-s (S 2 2 COY) , v^^xy^Xig^a^T 

L> ^itL^if-g- (S 2 2 ON) , Xt^S 1 Ot 

t^ 1 ?, -aos'^^xyi'XfSMjiQffl^ijii-ro 

[0 0 3 9] 0 9tt, 07O3V,t°i>'7 Hi^fcftLT 

v;v^AxffiM®a^ss5nrdioffi*i^©^^T$. 

So 

[0 0 4 0] «±i£-^cJ;^ %MQBmic&ftl£. 

n^t^^^^y^x&mt^ctt>^m.v$> 

S» t <^v;l/^^XEP*^tH$nfc©-&(c, ^©E 
P t gt*3i,>TS?.t l :-7;l/^^xy^X<0#ll^:|iJ^L, t 

v;i/^/^x<^^ai^s^±tf-r^ci^T't, ^oi^ 

[0 0 4 1 ] *^^ffi(D}gll?rfei:t|jiBflL 
/to cti?>©IISScomstt^T-$.D, ^n?»<o#^ 
SH^&MaXn -fe X<Dffi&-&;bti1c i> 5 ^ 5 ft^JM'J 

fcli.ZtlZ com^frWc £ -o TVS ^ S * JgT'HiiT' 

[0 0 4 2] ^cO^ft^JMOfcLT, ^»flf 
0 2 © <fc -5 tc¥jf{k£ftgg[53 0 ^;bf-^X7 -Y X 
fgMSftagP 1 4 fcl£W-e,nfc7b\ ¥iffbMagl$3 0£ F 
M$$3fSl 2(DtMmcm^T, FM&ifeg|Sl ZCDihtlt 
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v/b^NXEP^J-^T-tny^^.y hfl^l 3CD-Wifk 

[0043] s/c^offMiTt±, %mmi?x^u% 
w<D^)\si-^x;jxi&m$mzm%t2>ctftT'2 

So 

10 [Blffi<0^#*«] 

[s 1 ] ■£M<DBm\z%z f MS{isa©«fiEiaT'fe 

So 

[112] 01 «0T^/^x/^Xfs«agi5o^ffi 

$0?$S„ 

[0 3] 03 (a) , (b) t±, 0 1 ©MS^fSSgR 

©li^ii^0T-fes o 

[0 4] v;l/^/^X.^ttif7^^Xy^XfgMMll 
«±i*«r/im^!ttWTS7n-f- + - FT<gSo 

[05] 04ov;bf-^xy ^ xi&nmMnmm^ 
[0 6] x-^^x/^Xd^KPBTO^iaT'aD 

So 

[07] 06O-7;bf L /NXEP B i !(O-g(!^ji£^;bf;0T- 

[08] im%.^-t*&m%kmmm%.*m 

[09] -7;^/NXfgi)g;Ma^S6stifc^ofcB*fi^ 
o^^lftB^-rssT-feSo 

30 1 0 I Ffl^, 1 2 FM^i£g|5, 1 3 n^t; 
->*7 HI^, l 4-7;b^^X/^XfgMSaag|5, l 

5 16 mmmzfet®, ns^-$ 

1 8 -^U^X^ftgl^ 1 9 tjj^ff^ N 

20 wwffl. 21 m^ft^ 22 x-ruxm 
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into the stereo modulation unit 22 in the other section. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The noise reduction processing section which carries out attenuation processing of the input signal, 
and generates an output signal is included. Said noise reduction processing section the difference which judges 
whether the difference of the reinforcement of said input signal at the time of the present sampling and the 
reinforcement of said output signal at the time of the past sampling exceeds a predetermined threshold, and 
detects a noise — with the judgment section The signal processor characterized by including the attenuation 
processing section which is made to decrease said input signal at the time of the present sampling, and 
generates said output signal at the time of the present sampling when said noise is detected. 
[Claim 2] said difference — the reinforcement of said output signal at the time of the reinforcement of said input 
signal at the time of the present sampling, and the past sampling of plurality [ section / judgment ] — 
respectively — ** — the signal processor according to claim 1 characterized by computing difference, judging 
whether each difference exceeds a predetermined threshold, and detecting a noise. 

[Claim 3] the data-smoothing section in which said noise reduction processing section graduates said input 
signal about a predetermined sampling period — further — containing — said difference — the signal processor 
according to claim 1 or 2 characterized by the judgment section and said attenuation processing section 
processing to said input signal after smoothing. 

[Claim 4] A signal processor given in either of claims 1-3 characterized by including further the attenuation 
factor setting-out section which sets up the attenuation factor of the reinforcement of said input signal in said 
noise reduction processing section accommodative based on the reinforcement of said input signal. 
[Claim 5] FM detection section which outputs FM recovery signal based on received FM transmitted electric 
wave, The signal-processing section which reduces and outputs the noise of said FM recovery signal, and the 
multi-pass detecting element which the period when a multi-pass noise may occur in said received FM 
transmitted electric wave is detected [ detecting element ], and operates said signal-processing section in the 
period, The stereo recovery section which carries out a stereo recovery and outputs said FM recovery signal 
while said signal-processing section is operating and said signal-processing section is not operating the output is 
included. Said signal-processing section The noise reduction processing section which carries out attenuation 
processing and generates an output signal by making said FM recovery signal into an input signal is included. 
Said noise reduction processing section the difference which judges whether the difference of the reinforcement 
of said input signal at the time of the present sampling and the reinforcement of said output signal at the time of 
the past sampling exceeds a predetermined threshold, and detects a noise — with the judgment section The 
signal receiving set characterized by including the attenuation processing section which is made to decrease 
said input signal at the time of the present sampling, and generates said output signal at the time of the present 
sampling when said noise is detected. 

[Claim 6] Said signal-processing section is a signal receiving set according to claim 5 characterized by including 
further the attenuation factor setting-out section which sets up the attenuation factor of the reinforcement of 
said input signal in said noise reduction processing section accommodative based on the reinforcement of said 
input signal. 

[Claim 7] The signal-processing approach characterized by detecting the period when the reinforcement of an 
input signal changes a lot, restricting to the period, performing filtering processing for reducing a noise to said 
input signal, and generating an output signal. 

[Claim 8] Said filtering processing is the signal-processing approach according to claim 7 characterized by 
including the process which is made to decrease said input signal at the time of the present sampling, and 
generates said output signal at the time of the present sampling when the difference of the reinforcement of 
said input signal at the time of the present sampling and the reinforcement of said output signal at the time of 
the past sampling is serially computed for every sampling and said difference exceeds a predetermined threshold. 
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[Claim 9] The signal-processing approach according to claim 7 or 8 characterized by performing said filtering 
processing to said input signal in said period detected in said head end process, including further the head end 
process which detects the period when said noise may occur. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the signal processor which detects and reduces a 
noise, a signal receiving set, and the signal-processing approach about a signal-processing technique. 
[0002] 

[Description of the Prior Art] In the FM receiver carried in mobiles, such as an automobile, in the case of audio 
signal reception, it originates in an echo of the electromagnetic wave from obstructions, such as a crest in a 
perimeter, and a multi-story building, and a multi-pass noise occurs. The indirect wave reflected by the reflector 
multiplexs with the direct wave directly received from a receiving antenna, and this multi-pass noise is produced 
when a part of direct wave is negated by the reflected wave depending on the phase relation between a direct 
wave and an indirect wave. Generating of a multi-pass noise reduces remarkably the quality of the sound signal 
outputted from an FM receiver. 

[0003] The front-end interpolation approach of interpolating the multi-pass section is indicated by JP.2001- 
36422,A by detecting the generating section of a multi-pass noise and holding the signal strength before 
generating of a multi-pass noise as an approach of removing the multi-pass noise of the recovery signal after 
FM detection. Moreover, when depression of field strength is intense, there is the approach of carrying out mute 
of the FM recovery signal after FM detection. 

[0004] Moreover, the method of improving the S/N ratio of FM recovery signal at the time of a weak-electric- 
current community by the stereo noise control (SNC) which adjusts the degree of separation of the right-and- 
left channel in stereo voice, and high cut control (HCC) which removes a high frequency component is also well 
learned from the former. In the case of a multi-pass noise, multi-pass distortion, i.e., a noise, appears in a 
detection output by interference of a direct wave and an indirect wave, but since this noise appears remarkably 
in the L-R sub signal band and L+R Maine signal band which are a high-frequency component, there is the 
reduction effectiveness of a multi-pass noise in processing by SNC or HCC. 
[0005] 

[Problem(s) to be Solved by the Invention] However, even if it fully uses SNC and HCC depending on extent of a 
multi-pass noise, a jarring noise may remain. Although effectiveness is acquired to the pulse-like wave which 
produced FM recovery signal by the multi-pass to the multi-pass section on the other hand by the approach of 
carrying out front-end interpolation, or the approach of carrying out mute, filtering processing acts also to the 
wave from which a certain fixed section phase produced when PLL detection is used shifted, and there is a 
problem of removing the HARASHIN number itself accidentally. Furthermore, when setting out of the parameter 
for detecting the multi-pass section is unsuitable, and the detection section of a multi-pass shifts, a noise may 
remain. 

[0006] This invention was made in view of such a situation, and the object is in offer of the signal-processing 
technique in which a noise can be detected and reduced. Moreover, another object is in offer of the signal 
receiving technique of reducing the multi-pass noise in FM reception. 
[0007] 

[Means for Solving the Problem] The mode with this invention is related with a signal processor. This equipment 
contains the noise reduction processing section which carries out attenuation processing of the input signal, and 
generates an output signal, the difference which judges whether said noise reduction processing section exceeds 
a threshold predetermined in the difference of the reinforcement of said input signal at the time of the present 
sampling, and the reinforcement of said output signal at the time of the past sampling, and detects a noise — 
the judgment section and the attenuation processing section which make decrease said input signal at the time 
of the present sampling, and generate said output signal at the time of the present sampling when said noise is 
detected are included. 
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[0008] An output signal is a signal after attenuation processing for reducing a noise to an input signal was 
performed. But when a noise is not detected, since attenuation processing is not performed to an input signal, 
the output signal is the same as an input signal. The reinforcement of an input signal and an output signal may 
be the measured value of the amplitude of those signals, or may be the absolute value or square of the 
amplitude. The threshold used in case the magnitude of the difference of the reinforcement of a current input 
signal and the reinforcement of the past output signal is evaluated may be set as a value with the magnitude 
fully exceeding the range of the reinforcement of the usual significant signal, 

[0009] said difference — the reinforcement of said output signal at the time of the reinforcement of said input 
signal at the time of the present sampling, and the past sampling of plurality [ section / judgment ] — 
respectively — ** — difference may be computed, it may judge whether each difference exceeds a 
predetermined threshold, and a noise may be detected. For example, the judgment of whether the difference of 
the reinforcement x of the input signal of n (n) and the reinforcement y of the output signal before 1 sampling 
(n-1) exceeds the 1st threshold A at the time of the present sampling, The judgment of whether the difference 
of the reinforcement x of the input signal of n (n) and the reinforcement y of the output signal before 2 
samplings (n-2) exceeds the 2nd threshold B at the time of the present sampling, It may evaluate combining the 
judgment of whether the difference of the reinforcement x of the input signal of n (n) and the reinforcement y of 
the output signal before 3 samplings (n-3) exceeds the 3rd threshold C at the time of the present sampling, and 
the existence of generating of a noise may be detected. The 1st threshold A, the 2nd threshold B, and the 3rd 
threshold C may be set as the value which becomes large at this order. 

[0010] the data-smoothing section in which said noise reduction processing section graduates said input signal 
about a predetermined sampling period — further — containing — said difference — the judgment section and 
said attenuation processing section may process to said input signal after smoothing. Said data— smoothing 
section may graduate said input signal by calculating the moving average of said input signal about a certain 
fixed period. Said data-smoothing section may graduate said input signal by removing the high frequency 
component of said input signal using a low pass filter etc. 

[0011] Said signal-processing section may also contain further the attenuation factor setting-out section which 
sets up the attenuation factor of the reinforcement of said input signal in said noise reduction processing 
section accommodative based on the reinforcement of said input signal. The attenuation factor of the 
reinforcement of the input signal at the time of the present sampling may be set up based on the reinforcement 
of the input signal at the time of the past sampling. 

[0012] Another mode of this invention is related with a signal receiving set. FM detection section which outputs 
FM recovery signal based on FM transmitted electric wave by which this equipment was received, The signal- 
processing section which reduces and outputs the noise of said FM recovery signal, and the multi-pass 
detecting element which the period when a multi-pass noise may occur in said received FM transmitted electric 
wave is detected [ detecting element ], and operates said signal-processing section in the period, While said 
signal-processing section is operating and said signal-processing section is not operating the output, the stereo 
recovery section which carries out a stereo recovery and outputs said FM recovery signal is included. The noise 
reduction processing section which said signal-processing section makes said FM recovery signal an input signal, 
and carries out attenuation processing and generates an output signal is included. Said noise reduction 
processing section the difference which judges whether the difference of the reinforcement of said input signal 
at the time of the present sampling and the reinforcement of said output signal at the time of the past sampling 
exceeds a predetermined threshold, and detects a noise — with the judgment section When said noise is 
detected, the attenuation processing section which is made to decrease said input signal at the time of the 
present sampling, and generates said output signal at the time of the present sampling is included, difference — 
the threshold used for a judgment may be set as the value which is recognized as the so-called multi-pass noise 
and which is equivalent to the reinforcement of a jarring noise very greatly. 

[0013] Still more nearly another mode of this invention is related with the signal-processing approach. This 
approach detects the period when the reinforcement of an input signal changes a lot, restricts it to that period, 
performs filtering processing for reducing a noise to said input signal, and generates an output signal. Said 
filtering processing may also include the process which is made to decrease said input signal at the time of the 
present sampling, and generates said output signal at the time of the present sampling, when the difference of 
the reinforcement of said input signal at the time of the present sampling and the reinforcement of said output 
signal at the time of the past sampling is serially computed for every sampling and said difference exceeds a 
predetermined threshold. 

[0014] In said period detected in said head end process, said filtering processing may be performed to said input 
signal, including further the head end process which detects the period when said noise may occur. Though the 
gap of some has arisen by this during the nascent state of the noise detected by the head end process, since 
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the attenuation processing based on a threshold judging is made in said subsequent filtering processing, 
reduction of a noise is possible, without removing the HARASHIN number accidentally. 

[0015] In addition, what changed the combination of the arbitration of the above component and the expression 
of this invention between an approach, equipment, a system, etc. is effective as a mode of this invention. 
[0016] 

[Embodiment of the Invention] Drawin g 1 shows the configuration of FM receiving set concerning the gestalt of 
operation. Received FM transmitted electric wave is changed into the intermediate frequency (IF) signal 10 in 
the front end section which is not illustrated. FM detection section 12 carries out FM recovery of this IF signal 
10, and outputs the stereo composite signal 13 (only henceforth a composite signal). 

[0017] The signal-processing section 24 performs processing which removes a multi-pass noise if needed to the 
composite signal 13 received from FM detection section 12, and gives it to the stereo recovery section 22. The 
signal-processing section 24 contains the multi-pass noise reduction processing section 14, the attenuation 
factor setting-out section 16, and the change section 20. 

[0018] The multi-pass noise reduction processing section 14 performs suitably the below-mentioned attenuation 
processing for reducing a multi-pass noise to a composite signal 13, and generates an output signal 21. The 
damping-factor setting-out section 16 searches for the damping factor 15 used by the attenuation processing in 
the multi-pass noise reduction processing section 14 based on the amplitude of a composite signal 13, and sets 
the damping factor 15 as the multi-pass noise reduction processing section 14. 

[0019] The multi-pass detecting element 18 detects the section (henceforth the multi-pass section) when a 
multi-pass noise may occur based on AC component of the signal meter 17 (henceforth an S meter), and 
supplies the change signal 19 for permitting actuation of the multi-pass noise reduction processing section 14 in 
the section to the change section 20. As long as the signal used for multi-pass detection is not restricted to S 
meter 17 but can detect a multi-pass, other signals are sufficient as it. 

[0020] Based on the change signal 19 given from the multi-pass detecting element 18, the change section 20 
performs change control of the input signal 23 of the stereo recovery section 22 in the multi-pass section so 
that the composite signal 13 outputted from FM detection section 12 in the other section in the output signal 21 
outputted as a signal after attenuation processing from the multi-pass noise reduction processing section 14 
may be inputted into the stereo recovery section 22. The stereo recovery section 22 carries out the stereo 
recovery of the input signal 23, and outputs an audio signal. 

[0021] Drawing 2 is the functional block diagram of the multi-pass noise reduction processing section 14. The 
data-smoothing section 30 graduates and outputs a composite signal 13 by sampling a composite signal 13 and 
calculating the moving average of the amplitude of a composite signal 1 3 about a certain fixed sampling period. 
Approaches other than the moving average may be used as data smoothing. 

[0022] difference — the count section 31 computes the difference of the amplitude of the graduated composite 
signal 13 at the time of the present sampling, and the amplitude of the output signal 21 at the time of the past 
sampling for every sampling, difference — the judgment section 32 — difference — when the existence of 
generating of a multi-pass noise is detected and the multi-pass noise has occurred by comparing with a 
predetermined threshold the difference which the count section 31 computed, the change signal 37 for 
permitting actuation of the attenuation processing section 34 is supplied to the change section 36. The 
attenuation processing section 34 is based on the attenuation factor 15 set up from the attenuation factor 
setting-out section 16, attenuates the graduated composite signal 13 at the time of the present sampling, and is 
outputted. 

[0023] the change section 36 — difference — when the multi-pass noise has not occurred based on the change 
signal 37 given from the judgment section 32 and the multi-pass noise has generated the composite signal 13, 
change control of an output signal 21 is performed so that the signal 35 in which attenuation processing was 
carried out by the attenuation processing section 34 may be outputted. Thus, the result by which attenuation 
processing was suitably made according to the detection result of a multi-pass noise is outputted to the change 
section 20 through the change section 36. This output signal 21 is further supplied to the stereo recovery 
section 22 through the change section 20. moreover, the value of the amplitude of this output signal 21 is 
temporarily memorized in the memory which is not illustrated — having — difference — in case it asks for 
difference in the count section 31, it is used as a value of the amplitude of the output signal 21 at the time of 
the past sampling. 

[0024] Drawin g 3 (a) and (b) are the functional block diagrams of the attenuation factor setting-out section 16. 
With the functional configuration of dra wing 3 (a), the inputted composite signal 13 is absolute-value-ized in the 
absolute value calculation section 40, a low-pass component passes with a loop filter 42, and the rough 
amplitude is presumed. After normalizing so that it may furthermore fall within the range of a fixed value in the 
normalization section 44, difference with a constant is calculated by the adder unit 46, and an attenuation factor 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi_ejje 2006/09/20 



JP,2003-283349,A [DETAILED DESCRIPTION] 



4/5 K— v 



15 is outputted based on the upper limit finally defined by the limiter 48. 

[0025] Another functional configuration of the attenuation factor setting-out section 16 is shown in drawing 3 
(b). Processing of the absolute value calculation section 40 and the loop filter 42 to the inputted composite 
signal 13 is the same as that of drawing 3 (a), and a range limit of a value is inputted into the output value by the 
table reference section 50 after a carrier beam by the limiter 48. By referring to the table which matched 
amplitude value and a damping factor, from the amplitude, the table reference section 50 determines a damping 
factor 15 directly, and outputs it. In this configuration, loop filters 42 may be other low pass filters. 
[0026] The multi-pass noise reduction procedure by FM receiving set by the above configuration is explained 
referring to the graph of drawing 9 from the flow chart and drawing 6 of drawing 4 and drawing 5 . 
[0027] Drawing 4 is a flow chart explaining the flow of multi-pass detection and the whole multi-pass noise 
reduction processing. The multi-pass detecting element 18 detects the generating section of a multi-pass noise 
based on S meter 17 (S100). Drawing 6 is the explanatory view of the generating section of a multi-pass noise. 
The graph expresses time amount progress of the amplitude of a composite signal 13. The multi-pass noise has 
occurred in the sections 60, 61, and 62. The multi-pass noise has the comparatively longtime amount width of 
face expressed by such envelope, when it sees macroscopically, and the section with this time amount width of 
face is detected as the multi-pass section. 

[0028] When return and the multi-pass section are detected by drawing 4 (Y of S100), the multi-pass detecting 
element 18 permits actuation of the multi-pass noise reduction processing section 14 by giving the change 
signal 19 to the change section 20. The multi-pass noise reduction processing section 14 performs processing 
which reduces a multi-pass noise to a composite signal 13 in the multi-pass section (S110). [f the multi-pass 
section is completed, multi-pass noise reduction processing of step S110 will be interrupted until the next multi- 
pass section is again detected by step S100 by return and the multi-pass detecting element 18. Thus, by 
repeating multi-pass detection and multi-pass noise reduction processing, reduction processing of a multi-pass 
noise is performed only in the multi-pass section to a composite signal 13. 

[0029] Drawing 5 is a flow chart explaining the detailed procedure of multi-pass noise reduction processing of 
step S110 of drawing 4 . the difference of the multi-pass noise reduction processing section 14 — the judgment 
section 32 samples a composite signal 13, and acquires the input signal X in sampling time n (n) (S10). if the 
signal after attenuation processing was performed if needed to the input signal X of sampling time n (n) is set to 
output signal Y (n) — difference — the judgment section 32 calculates the difference of an input signal X (n) 
and the output signals Y (n-1), Y (n-2), and Y (n-3) before 1 sampling, 2 samplings, and 3 samplings, respectively 
(S12). further — difference — a multi-pass noise is detected by judging whether the judgment section 32 has 
the absolute value of such difference larger than a predetermined threshold (S14). 
[0030] This judgment is performed by evaluating whether the following inequality is realized 
| X(n)-Y(n-1) |> threshold A ... (1) 
j X(n)-Y(n-2) |> threshold B ... (2) 
| X(n)-Y(n-3) |> threshold C ... (3) 

[0031] The structure by which a multi-pass noise is detected by this judgment is explained with reference to 
drawingJ7 and drawing 8 . Drawin g 7 is drawing which expanded a part of multi-pass section of drawing 6 . The 
multi-pass section has the sections 80, 81, and 82 when the noise by having been generated between fixed 
divisions with a phase shift has occurred, and the sections 70, 71, 72, and 73 of the significant signal which the 
noise has not generated, when it sees microscopically. In order to remove a multi-pass noise, it is necessary to 
detect the steep peak of the signal wave form in the multi-pass section. 

[0032] difference for drawing 8 to detect a steep peak — it is drawing explaining a judgment, difference — the 
judgment section 32 is judged compared with the amplitude of a signal with the significant amplitude of the input 
signal X in sampling time n (n) by evaluating a difference with the output signal at the time of the past sampling 
for whether it is changing to the unusually large value. Since the output signal at the time of the past sampling is 
a signal after attenuation processing was already made if needed, if it has fully exceeded the range of the 
amplitude of a significant signal as compared with it, it can be judged that the input signal X of n (n) is in a steep 
peak at the time of the present sampling. 

[0033] Although the output signals Y (n-1), Y (n~2), and Y (n-3) of a before [ 3 samplings ] were used by above- 
mentioned inequality (1) - (3) as a time of the past sampling the output signal of sampling time further before — 
using the same difference — a judgment — you may carry out — reverse — the output signal Y before 1 
sampling (n-1) — using — difference — you may judge. 

[0034] d^wingj) — return and difference — judging that at least the one judgment section 32 is a multi-pass 
noise when satisfied among above-mentioned three inequalities (1) - (3), (Y of S14) the attenuation processing 
section 34 performs attenuation processing expressed with the following formula to the input signal X of 
sampling time n (n), and outputs output signal Y (n) (S1 6). 
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[0035] Y(n) = alphaxX (n) 

However, alpha is the attenuation factor 15 set up by the attenuation factor setting-out section 16, and takes or 
more 0 less than one value. 

[0036] difference — it judges that it is not a multi-pass noise when the judgment section 32 satisfies three 
neither of inequality (1) - (3) (N of S14), and like the following formula, the attenuation processing section 34 is 
outputted as output signal Y (n) as it is without performing attenuation processing to an input signal X (n) (S18), 
That is, it is Y(n) =X (n) in this case. 

[0037] It is in charge of the judgment of being a multi-pass noise, and the 1st, 2nd, and 3rd threshold A, B, and C 
in three inequalities (1) - (3) is experientially set as the optimal value. Although attenuation processing was 
performed when satisfying at least one of the three inequalities (1) - (3) above, you may decide whether carry 
out attenuation processing with the combination of the arbitration of three formation conditions of inequality (1) 
- (3). In addition, in the experiment, it was set as the value with which A<=B<=C is filled about three thresholds, 
the 1st, the 2nd, and the 3rd, A, B, and C of inequality (1) - (3), and when having filled any one of the inequality 
(1) - (3) and attenuation processing was performed, the desirable result was obtained. 

[0038] After returning to drawing 5 and making attenuation processing of the input signal X of sampling time n 
(n) if needed, the increment of the sampling time n is carried out only for 1 (S20), and the condition precedent of 
multi-pass noise reduction processing is checked (S22). The check of a condition precedent is performed by 
judging whether it is still within the multi-pass section based on the change signal 19 from the multi-pass 
detecting element 18. When stopping (Y of S22), multi-pass noise reduction processing is ended, when not 
stopping (N of S22), it returns to step S10 and a series of multi-pass noise reduction processings are repeated. 
[0039] Drawing 9 is the wave of the output signal after multi-pass reduction processing was performed to the 
composite signal of drawin g 7 . It turns out that the steep peak of drawing 7 is removed. 

[0040] As stated above, according to the gestalt of operation, it is possible to reduce the multi-pass noise which 
remains in addition as cures against a noise, such as monophonic-recording-izing and high frequency component 
clearance. While being able to remove a multi-pass noise appropriately, without the being influenced and 
preventing the residual of a noise even when the detection sensitivity of a multi-pass is raised too much since 
attenuation processing forjudging the existence of a multi-pass noise further in the section, and reducing a 
multi-pass noise is performed when especially the multi-pass section is detected, it can prevent removing the 
HARASHIN number accidentally. 

[0041] In the above, this invention was explained based on the gestalt of operation. It is just going to be 
understood that the gestalt of these operations is instantiation and modifications various about the combination 
of those each component and each treatment process are possible and that such a modification is also in the 
range of this invention by this contractor. Moreover, each component is illustrated as functional block and it is 
just going to be understood that these functional block can realize only hardware in various forms with software 
or those combination by this contractor. 

[0042] Although the data-smoothing section 30 was formed in the multi-pass noise reduction processing section 
14 like drawing 2 with the gestalt of operation, it is made the configuration which graduates first the composite 
signal 13 which FM detection section 12 outputs, and a composite signal 13 is graduated and you may make it 
form the data-smoothing section 30 immediately after FM detection section 12, and input into the stereo 
recovery section 22 through the change section 20 as such a modification, also except the multi-pass section. 
[0043] Moreover, although the gestalt of operation explained the case where an input signal was a stereo signal, 
multi-pass noise reduction processing of this invention is applicable also to a monophonic signal. 
[Effect of the Invention] According to this invention, a noise can be detected and it can decrease appropriately. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/09/20 



JP,2003-283349,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of FM receiving set concerning the gestalt of operation. 

[Drawing 2] It is the functional block diagram of the multi-pass noise reduction processing section of drawing 1 . 
[Drawing 3] Drawing 3 (a) and (b) are the functional block diagrams of the attenuation factor setting-out section 
of drawin g 1 . 

[Drawing 4] It is a flow chart explaining the flow of multi-pass detection and the whole multi-pass noise 
reduction processing. 

[Drawing 5] It is a flow chart explaining the detailed procedure of multi-pass noise reduction processing of 
drawing 4 . 

[Drawing 6] It is the explanatory view of the generating section of a multi-pass noise. 

[Drawing 7] It is drawing which expanded a part of multi-pass section of drawing 6 . 

[Drawing 8] the difference for detecting a steep peak — it is drawing explaining a judgment. 

[Drawin g 9] It is drawing explaining the wave of the output signal after multi-pass reduction processing was 

performed. 

[Description of Notations] 

10 IF Signal 12 FM Detection Section 13 Composite Signal, 14 multi-pass noise reduction processing section 15 
Attenuation factor 16 Attenuation factor setting-out section, 17 S meter 18 Multi-pass detecting element 19 
Change signal, 20 Change section 21 Output signal 22 Stereo recovery section, 24 The signal-processing section 
30 data-smoothing sections 32 difference — the judgment section 34 The attenuation processing section 40 
The absolute value calculation section 42 Loop filter 44 The normalization section 46 Adder unit 48 Limiter 50 
The table reference section. 
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